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INTRODUCTION
Recently,therehavebeenfourattemptsoestimateshadowpricesforPakistan.
Theseare(i) Squireetai. [5], (ii)Guisinger[1],(ill)Khan[2],and(iv)Weiss[7].1
Theaimof thispaperis to assessthesealternativeestimatesin termsof theiruse-
fulnessfortheeconomicanalysisofpoliciesandprojectsin Pakistan.
As thestudytitlesindicate,eachstudypursuesasomewhatdifferentaim,al-
thoughthereis substantialoverlappingin theparametersconsideredandthedata
usedin theircomputation.TheSID studyis anattempto applyshadowpricing
methodologyto macropolicyissues.To doso,it estimatesspecificparameters,but
itsprimaryobjectiveisnot toproduceadetailedandcomprehensivesetof shadow
prices. TheSGstudyis alengthycommentaryonthemethodologyanddataused
by Squire-Little-Durdag[5], in termsof theiradequacyfor policyanalysisinPaki-
stan. WhereasbothSquire-Little-DurdagndGuisinger[1] estimatesocialprices,
Khan'sanalysis[2] ispurelyin termsof efficiencyprices.Inthisstudy,Khanesti-
matesthe'shadowdiscountrate,alsoknownastheshadowpriceof capitalandthe
shadowwageofunskilledlabour.Heisprimarilyconcernedwithprojectevaluation,
notpolicyevaluation.LikeKhan,Weiss[7] is concernedwithprojectevaluation.
However,heapproachesthetaskfromadifferentangle:thederivationanduseof
incomeweightsinprojectappraisal.
I. EVALUATIONOF ALTERNATIVE ESTIMATES
~
Themainresultsof thesestudiesarepresentedinaschematicforminTable1.
It willbeseenfromtheSummaryof Commentsgivenin thattablethatalltheesti-
*The authoris an Economistat the WorldBank. Theviewsexpressedherearethoseof
theauthorandmaynot besharedby themanagementof theBank.
StephenGuisinger'sarticle,publishedin the Summer1979issueof thisjournal,similarly
expressedpersonalviewsof theauthorandnot necessarilyof theWorldBank. (Editor)
IThese four studieswill be respectivelyreferredto in the followingabbreviatedforms
(i) SLD; (ii) SG; (ill) ZK; and (iv)JW.
L
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Table 1
An Assessmentof theMain Resultsof
Squire-Little-Durdag151 S.Guisinger[I)
TraditionalEfficiency
Approach
1. StandardConversion
Factor(SCF)
II. ConsumptionConversion
Factor(CCFor B)
Ill. OpportunityCostof
Capital(q)
IV. ShadowWageRate/Market
WageRate(SWR)/(MWR)
SLD SG
.85
.80
. .06 .15
. NewEfficiencyApproach n =1 n=2 n=1 n=2
SWR
IV. MWR
(A) Skilledandsemi-skilled
artisans
(i) Shortrun
(ii) Longrun
(B) Unskilled
(i) Rural
(ii) Urban
(iii) Public
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Summaryof Comments
.10- .12 .14- .15
Needsrevision.Reason:out-
dateddatabase.
Needsrevision.Reason:out-
dateddatabase. Theseesti-
matesare not comparable.
SLD's applyonanationwide
basis;JW's applyonly to un-
skilledlabour.
SLD's and SG's estimates
contain social analysisbut
are listed here for conven-
ience. Thesefour estimates
are not comparablebecause
they do not refer to the
samecapitalstock.
.31- .46(1971)These measurethe oppor-
.32- .47(1975) tunitycostof expandingde-
mandfor unskilledlabourin
rural areas.Theseestimates
will soon be supersededby
more recentestimatesfrom
the ongoing Study on
LabourMigrationfromPaki-
stanto MiddleEast.
n=1 n=2
Needsrevision. More cur-
rent estimateswill be avail-
able through the ongoing
Studyon LabourMigration.
Furthermore,SG questions
the basicformulationof the
shadowpricesof Categories
A (i) and(ii).
1
Continued-
1.05 1.05
.45 .50
.75 .65
.80 .75
.65 .55
J. Weiss[71 Z. Khan(2)
JW ZK
.91 .948
.98
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J. Weiss[7] Summaryof CommentsSquire-Little -Durdag [5] S.Guisinger[1] Z. Khan[2]
V. ConsumptionRateof
Interest(CRI) .06
VI. ConsumptionDistribution
Parameter(n)
VII. CriticalConsumption
Level(CCL)
VIII. Valueof PublicIncome(v)
(relativeto average
consumption)
Valueof PublicInvest-
ment(relativeto
averageconsumption)
Valueof PublicCurrent
Expenditure(relativeto
averageconsumption)
IX. AccountingRateof
Interest(ARI)
.02
.03
CCL=Cat
d -
v -.8
1.25
1.2
1.3
1.2%
.03 (p=O) .04
.04 (p=I%)(p=3%)
.Q.=.8v
1.2
1.0
1.4
20% 7.3%
CCL=Cat
.Q.=1v
1.3- 2.0
8.3%
.Q.=1v
1.8- 2.8
8%(shad-
ow price
of capital)
Little objective basis on
which to judge alternative
estimates.
SLD and JW experiment
with alternativevaluesof n.
SLD recommendn =2 for
policy analysisbut, in fact,
argue that n = 1 is more
consistentwithDraftPlan.
The differencein valuesof
d/v at CCL =C between
SLD and JW lies in their
differingCCF. For simplici-
ty, JW assumesCCF = 1.
Bothneedrevision.
Problemswith thedatabase
usedunderminethe validity
of v. Needsrevision.
Theseestimatesarenot com-
parable because (1) the
underlyingestimateof q is
not comparable (see III
above); (2) while SLD's,
SG'sandJW'sestimationsin-
volve social analysis,ZK's
doesnot; (3) fmally,thereis
verylittle objectivebasisto
decide between the CRI
whichentersin theestimates
from SLD and SG (seeV
above).
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matesneedrevision(beforetheycanbe usedin decisionmaking)althoughthe
reasonsdifferforthevariouspecificestimateswiththeparticular(i) structureof the
estimationformulaemployed;(ii) databaseusedfor computationand(ill)assump-
tionsresortedto asdatadeficienciesareencountered.Withrespectto (i), the
structureof the estimationformulamaynotcapturetheappropriateconceptor
variable.Thisis aproblemwiththeestimationoftheopportunitycostofcapitalq
thevalueofpublicincomev,andthereforealsothecrucialparameter,theaccounting
rateof interestARI. Withrespectto (ii) and(ill), recentpolicyshiftsanddata
availabilityrendertheestimationofseveralparameters,suchastheshadowexchange
rate(SER),theconsumptionconversionfactor(CCForB) andtheshadow ageof
labour(SWR),ofquestionablevalue.
Furthermore,thepolicyimplicationswhichfollowfromthesestudiesdiffer
markedly.In particular,theSLDestimatesofq,vandARI, if accepted,areindica-
tiveof a lowlevelof productivityofpublicinvestment.A majorimplicationwould
thenbetheundesirabilityof Governmentborrowingfromeitherprivateor foreign
sectoron commercialterms. TheSGestimatesleadto ahigherARI of 7.3- 8.3
percent. If theseestimatesareaccepted,thentheverdictoncommercialborrowing
bytheGovernmentwillnotbesosevere.
Giventheimportanceof theARI, a substantialpartof theevaluationwillbe
devotedtoit. Foreasyreference,theformulafortheARI isgivenbelow:
where
dv 1
ARI = CRI - (If . V'
CRI =ng + p
~. B. or
v = CRI
[ q - sq]/ B
v = .-- - ]
q =opportunitycostofcapital
s =marginalpropensitytoreinvestoutofprofits
B =ConsumptionConversionFactor
II. PARAMETER-BY -PARAMETER EVALUATION OF ARI
TheValueofCRI
SID andSGhaveestimatedtheconsumptionrateof interestandtheirdiffer-
ingestimatesandassumptionsarelistedbelow:
ShadowPricesfor Pakistan 259
SLD'sEstimate= 1.5 - 4.0%
BestEstimate:3.0%
Assumptions:n = 2
g = 1.5
P = 0
See[5,pp.92-93].
SG'sEstimate = 4.5 - 5.0%
Assumptions:n = 1
g =3
P = 1.5to2.0%
See[1,pp.120and125].
Anentirelyobjectiveassessmentof herelativemeritsofeachestimateisnotpossible
sincebothn, thesocialelasticityof themarginalutilityof consumption,andp,the
rateofpuretimepreference,aresubjective.
The JW studyalsomakesthispoint [7, pp. 155-156]. On g, Guisinger
arguesthatth,eSID dataareboth"tooshortandtoounrepresentativeof thepast
andfuturepatternsof realpercapitagrowth"[1, p. 119]. Arethegrowthratesof
theSixtiesmorerepresentativeof thefuturegrowthratesfor Pakistan?Onlythe
futurecantell. The 1972- 77 periodhasbeenfairlystagnantbut growthhas
improvedin recentyears.
j~
TheValueofq
In theirWorkingPaper,Squire-Little-Durdagobtainanestimateof 6 percent
for q [6,Appendixp. 18). Thislow figureis markedlydifferentfromGuisinger's
15percent[1, p. 125],Khan's14-14.5 percent[2,p. 137),andWeiss's10-12
percent[7, p.158].
Thesedifferencesarein factnotsurprisingiventhefactthattheseestimates
donot referto thesamecapitalstock. TheSLDstudyusespublicexpendituredata
in theindustrialsector,whiletheSGstudyusesdatafromlarge-scalemanufacturing
sectorasawhole. Khan[2) usesdataonpre-taxprofitsnetofdepreciationi the
industrialsectorandthesocialratesof returnofcertainprojectsinagriculture.The
JW studydoesnotgivemuchrationalefor itschoiceof figuresexcepthattheyare
consideredreasonableafterdiscussionwithtbeGovernment[7, p. 156,footnote17).
Sincethesestimatesrefertodifferentcapitalstocks,themethodsofcomputa-
tionalsodiffer. TheSID StaffWorkingPaper[6) usesdataonpre-taxprofitsand
J
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interestpaymentfor FY '74-'76 to calculatereturntocapitalforFY '75. They
manipulatedataonthebookvalueof fixedassets,ondepreciationandoninflation
ratesto arriveat thereplacementcostof thestockofcapitalinFY '75. Guisinger
[1] argueswithsomespecificsof theSLDcalculationprocedureandpointsoutthat
theestimatecontainsbothupwardsanddownwardsbiases.However,Guisingerdoes
notstatewhether,onbalance,thebiasisupordown.
Guisinger'smainargumentagainsthe SLD calculationseemsto be in the
choiceof theBoardof IndustrialManagement(BIM) data. Lookingprimarilyat
firmsundertheBIM islikelytobiasq downwards,incethesefirmsarenotrepre-
sentativeof thelarge-scaleindustry.SGusesinsteadtheGrossCensusValueAdded
(GCVA) for large-scalemanufacturing1975-76fromtheCensusof Manufacturing
Industries(CMI). However,if q istomeasuretheproductivityofpublicinvestment,
theSLDchoiceseemstobemoreappropriatehantheSGchoice.It seemsthatthe
widerthedatabase,themorefavourabletheq. WhileSGattemptsomeasureq for
large-scalemanufacturing,ZK triesto captureaneconomy-wideq. He obtains
1975-76datafor industrialfirmsregisteredwiththeKarachiStockExchangeand
theseincludebothprivateandpublicfirms: Aftercomputinga realprofitrate
(adjustedfor inflation)for equitycapitalanda realinterestratefordebtcapital,
heusesaweightingschemebetweenequityanddebtcapitaltoarriveataninitialesti-
mateof q. Thisq is thenfurtheradjustedforthedivergenceb tweenmarketand
shadowwagesof labourandthesocialratesof returnobtainedonselectedagricul-
turalprojectstoobtainaneconomy-wideq.
Noneof thestudieshaveyieldedanestimateof themarginalproductivityof
public investment. SLD triedto assesspublicindustrialinvestmentbut they
computeanaverager turn. Theothersdonotrestricthemselvestopublicinvest-
mentanddonotattempttomeasuremarginalproductivity.A basicproblemisthat
althoughtheconceptof marginalproductivityof capitalis clearenough,its esti-
mationoftenraisesveryseriousdifficulties,asis apparentin thestudiesunderre-
view.
q isanimportantcomponentofv,thevalueofpublicincome.Giventhesub-
stantialdifferencesin boththeconceptandmeasurementof q, theestimatesof v
mustalsodiffer.
GuisingerhasraisedsomefundamentalobjectionstoSLD'sapproach.Anesti-
mationof v shouldtakeintoaccountboththetaxincidenceffectandthedistri-
butionalimpactof thetransfer.Thenettransfereffectistheappropriateconceptto
measure,andto approximatethisconceptby lookingonlyat theredistributional
impactis inadequate.SLD lookonlyattheredistributionalimpact.Furthermore,
it isdoubtfulthatthespecificexpenditureswhichSLDhaveanalyzedtomeasurethe
valueof publicincomearerepresentativeof thewaytheGovernmentvaluespublic
incomevis-a-visaverageprivateconsumption.However,SGrecognizesthatthetask
of assessingeverymajorexpenditurewillbeformidable.This,coupledwiththefact
thatnodataontheincidenceofGovernmenttaxesandrevenuesareavailable,makes
thetaskimpossible[1,p.118].
Theproblemsof estimatinga realisticandusablev arediscussedatlengthby
Weiss[7]. Hepointsoutthatthevalueof v is verysensitivetothechoiceof CRI.
Thevaluecanvaryfrom1.6unitsto 6.7unitsif CRI changesfrom7.5percento
3 percent.Therangeis evenwider:1.6to 45.3if alternativeassumptionsof CRI,
qandsaremade[7,p. 157,Table1].
A crucialparameter,v is extremelysensitiveto thevalueof CRI, whichis a
highlysubjectiveparameter.
TheValueof v
In theirWorkingPaper[6],Squire-Uttle-Durdagestimatevtobe1.25. They
usetheHouseholdIncome&.ExpenditureSurvey,1971-72[3] todeterminedistri-
butionof householdsby incomeclass,andconsumptionshareswithineachhouse-
holdcategory.Theyalsousepublicexpendituredata.
TheValueof ARI
The resultingvaluesof theARI differconsiderablyfromstudyto study
becauseof thedifferenceswehavediscussedabovewithrespecttothecomputation
of theCRI,qandv.
Thefollowingvalueshavebeenestimated.
SLD : "Best"Estimateis setat2 percent,althoughsensitivityanalysisi
carriedout with a rangeof values,2 percent- 8 percent
[5,p.l02];
SG : 7.3percent - 8.3percent [I, p. 125];and
ZK : 8percent[2,p.137].
The questionis: whichof the aboveestimatesi themostappropriatefor
policyandprojectevaluation?Theansweris: none. Thereasonswillbesumma-
risedbelow.
TheSID studyisprimarilyanexerciseillustrativeof theuseofshadowpricing
in macroeconomicanalysis.Theauthorshavethemselvescautionedagainsttheuse
of theseestimates[5,p. 111]. Guisinger'srevisionof theSLDestimatesof q,how-
ever,doesnot measurethemarginalproductivityof publicinvestmentunlessone
assumes,asGuisingerdoes,thatthereturnsonprivateandpublicinvestmentdonot
differbyalargemargin.2
2Sincethisis acrucialassumption,it hasto beassessedcritically.
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Khan'sestimateof q is theweightedaverageof themarginalcostof 'new'
funds(foreignloansanddomesticsavings)andtheopportunitycostof fundswith-
drawnfromotherinvestments[2]. SinceKhan'sqreferstoadifferentcapitalstock
fromthatconsideredin theSLDandSGstudies,it isstrictlynotcomparabletothe
estimatesin thelatterstudies. His q measurestheproductivityof capitalinvest-
menton aneconomy-widebasis. If sucha q is needed,the1975-76dataused
shouldbereviewedin thelightofmorerecentdata.
Wehavealsopointedoutthatthevalueof v isunderminedbyitsdependence
onahighlysubjectiveparameter,theCRI. Finally,theARI necessarilysuffersfrom
thedeficienciesin theestimationofqandv.
IV. CONCLUSION
III. THE REMAININGPARAMETERS:THECONVERSION
FACTORSANDTHE SHADOWWAGERATE
TIlealternativestimatesof theShadowExchangeRate(SER),andtheCon-
sumptionConversionFactor(CCF or B) arereproducedbelow. Theyvaryfrom
0.95 in theSLD studyto 0.91in the JW studyand0.98in the ZK study.
Thedifferencesarenot substantial,buttheya:llneedrevisionbecauseof theavail-
abilityof morerecentdata. All theseestimatesarebasedondatafromtheearly
Seventiesto themid-Seventies.However,theextentandstructureof protection
havechangedsignificantlysincethen,i.e.therehasbeenamarkedandsteadyshift
awayfromexportaxestoimportrevenues.
Withrespectto theCCF,thetwosetsof estimates,onefromtheSLDstudy
andtheotherfromtheJW study,arestrictlynotcomparableb causetheyareappli-
cabletodifferentconsumergrvups.IntheSLDstudy,0.78isforurbanhouseholds,
and0.82for ruralhouseholds.In theJW study,his0.98appliesonlytounskilled
labourin thelowestincomecategory.Thepointisthatthebasketofconsumption
goodsfor whichtheCCF is beingcomputedvariesbetweenestimates.Moreover,
theseestimatesarebasedontheHouseholdIncome&ExpenditureSurvey,1971-72
[3]. Morerecentdataarenowavailablein theMicro-NutrientSurveyofPakistan
(1976-77)[4].
Thebasicrationalefor shadowpricingis thattheresultsof theexercisehelp
decisionmakersto allocateresourcesso asto furthermoreefficientandsocially
moredesirableusesof resources.It isdoubtfulthatthesestudiescanhelpdecision
makersalongthesedifficultpaths. A situationinwhichtherearevaryingestimates
for ostensiblythesameparameteris confusing.In fact,it ishardto seehowthe
situationcanbeotherwisewhentheunderlyingdataareeithertoooldortoopatchy
toserveasasoundbasisforestimation.
In termsof furtheresearch,whatwouldbemostusefulisanin-depthinquiry
into the powerandlimitationsof shadowpricingasaneffectiveaid to decision
making,giventhedataconstraintswhichprevailnPakistanandtherealitiesof other
factorswhichshapedecisionmakinginbothpoliciesandprojects.
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